Cosmic Vortexes in Global Time Theory 

D.E. BurlanknQ 

Introduced herein are the foundations of Global Time Theory (GTT) that further develop the 
General Relativity (GR). GTT is significantly different from GR in the general physical concepts, 
but retains 90% of the mathematical structure and main results. Meanwhile, description of the 
cosmos dynamics in GTT leads to significant modifications. The dynamics equations are derived 
from Lagrangian, and the Hamiltonian of gravitation is nonzero. Detailed solutions to the cosmic 
vortexes, that possess a weak principle of superposition and a huge energy, are derived. The virial 
theorem of space is formulated and proved. 

PACS numbers: 04, 04.20.Cv 



o 
o 

c 

00 



> 

(N 



O 

o 

u 



- 1—^ 

X 



Contents 



I I. Introduction! 

I II. Global Time Theorvl 



El 



A. The covariant deriva tive over the timd 



^^^^tior^and^^mamica^c^atiori^^ 
^jrh£_2rorj cr_timcof the moving bodvl 
^^^cncra^Relativi^_ 



Solution^ 



A. The S pherical Universe dynamics! 

B. The field of spherical mass! 

C. The Vortex field 



B^^^e^gace^^m^^^eorem|_ 



E 1 _Thc_wc^_sjr£cr rjosition principle! 
F. Multip olc solutions! 



G. The solution with ring singularity! 



H. 



^Jour^gjj 



LTromGRview point! 
J. The Energy! 



llV. Conclusion! 
I References! 



E. The energy- momentum tensor of the space! 3 



3 
3 
1 
4 
5 
5 
5 
6 
6 
7 
7 



I. INTRODUCTION 



Currently, the accepted theory of space, time and grav- 
ity is General Relativity (GR). This theory examines 
space and time as a four-dimensional repository that can 
be modified (in accordance with Einstein's equations) by 
the matter contained therein. As in the times of Mach, 
the basis of cosmic dynamics is "tangible matter" . 

However, astrophysical observations of XX century es- 
tablished that dynamics of galaxies and heaps of galaxies 



cannot be explained based solely on gravitational inter- 
actions of visible stars. In order to explain the observed 
anomalies notions of "dark matter" , "dark energy" , mas- 
sive "dark holes", etc. were imagined. Compared to 
Newtonian dynamics, GR as the space-time theory sug- 
gests only small corrections (at this scale). 

Further development of GR lead to Global Time The- 
ory (GTT), (see [lj) which significantly differs from GR 
in base physical postulates, but retains 90% of the math- 
ematical structure and main results. Meanwhile, descrip- 
tion of the cosmos dynamics in GTT leads to significant 
modifications. 



II. GLOBAL TIME THEORY 



In GTT time is absolute. It flows equally - always and 
everywhere - and is itself the measure of equality. The 
development of the Entire Universe occurs in this global 
time. 

The space has three dimension, is Riemanian, and its 
metric tensor (7^ ) can depend on space coordinates and 
time. Points of space are linked with it absolutely. The 
frame of reference in which coordinates of space points 
do not change is called the global inertial system. 

The inertial system permits arbitrary tree-dimensional 
transformations of coordinates x" 1 ^) (that do not de- 
pend on time). 

The coordinate transformations that are time- 
dependent lead to global non-inertial system of observer. 
Meanwhile the time remain global. In the non-inertial 
system the vector field of absolute velocities V 1 arises, 
although it vanish in the inertial system. In the trans- 
formation of coordinates, the y l -field is transformed as 
a gauge field: 



().r 



dx l 



dx l dx 3 



P(x t); V l = ^A V ■ z? 3 = -v 



kl 



dt dx k 



dx k dx l 



(1) 
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The covariant derivative over the time 



We will denote the time derivative in the inertial sys- 
tem as D t and call it the covariant derivative over the 
time. By the rule of the composite function differentia- 
tion 



D f F 



dF 
~dt 



dF dx i 

dx % dt 



dF 
~dt 



V' 



dF 
dx' L 



(2) 



which determines the covariant derivative over the time 
of scalar field (action, cikonal) in an arbitrary frame with 
global time. 

The structure of covariant derivatives over the time of 
tensors acquires additions in the form of Lie-variation, 
that are generated by transformation of coordinates 
5x z = —V % dt - for return to the inertial system. 

For a tensor of an arbitrary range 

Dt Q) k = §- t Q) k - V? B Q' jk + V°Qi k + V. s k Q) s + V s Q) k]S . 

(3) 
Especially important for the theory is the covariant 
derivative over the time of the metric tensor: 



D t Jij 



djv 
dt 



y^j+Vj-i. 



(4) 



B. Action and dynamical equations 



In GR, space play a rather passive role. In GTT the 
three-dimensional space is the dynamic field, relative to 
which there exists an absolute motion, or, on the con- 
trary, there exists a field of space velocities in a given sys- 
tem of coordinates. The equations of motion are derived 
from the variational principle. Lagrangian is presented 
as the difference of the kinetic and potential energy. In- 
troducing the tensor of space deformation velocity 

VH = TrDt la = ir-Xiij + v i;j + v j;i)i ( 5 ) 



where &*■ we call the self tensor current 

b) = -5)^{2^ l k -^\)-d s {V s ^)+V\ s tt°-V s , 3 7T*, 

(8) 
G l j is the Einstein's tensor of three-dimensional space, 
and Ta - components of tensor energy-momenta of en- 
closed matter, which determine the exterior tensor cur- 
rent. 

In three-dimensional space, the Ricmann-Kristoffel 
tensor is algebraically expressed through the Einstein's 
tensor (eij k - absolute antisymmetric tensor): 



t> % 3 J-i s c r< m 

ti k ] — — e Qim(j s , 



and therefore the absence of currents leads to a flat space. 
The variation (only the kinetic part of action) by three 
components of the field of absolute velocities gives three 
equations of links: 



V i 7T J = V7— r T j . 



(9) 



These equations are linear along V 1 and can be repre- 
sented by 



1 



1 



1 



V*%- ~ ^= diyfi+Rii V* + - V\V Ui -Vj,i ) = 



87rfc T o 

r A 3 



(10) 

The Hamiltonian differs from the Lagrangian only by 
the sign in front of the potential component of energy: 



H 



' < ^-(7T*) 2 /2 



16nk 



V7 



Ryfi) d 3 X. (11) 



Its unique feature is the non fixed sign, as a result of 
which such phenomena as Friedman cosmological expan- 
sion are possible. 



2c 



2c 



we can represent this action as preconcerted with the 
Hilbert action in GR: 



C. The proper time of the moving body 



S = ^-^ j (jm) rf - (^f + R)y/j d 3 xdt + S m , (6) 

where S m is the action of enclosed matter, which adds 
to dynamic equations the energy-momenta tensor com- 
ponents. The absolute velocities V 1 are represented only 
in kinetic energy. 

By introducing momenta 

~-i V ' t .,i zi ,,s\ 

and varying the action by six components of spacial met- 
rics, we obtain the six equations of dynamics: 



Similar to GR, the GTT encompasses special relativity. 
On level with global time, in which the growth of Entire 
Universe occur, for the moving observer there are his 
local system and local time. All phenomena in the moving 
system develop in this local time. This can be expressed 
through the square of absolute velocity 

dr = dt y / l-7„(i 4 -V l ){±3 -V 3 ). (12) 

This expression can be represented in four-dimensions 
by joining the time and space into unified four- 
dimensional manifold with metrics 



b) + ^G) + ^{T]-V l T. 



i rp0\ 



(7) 



.9oo = 1 - lij V 1 V 3 ; g ai = j {j V 3 ; g i3 = -7^. (13) 



The reverse metric tensor of this four-dimensional mani- 
fold is 

g 00 = 1; g 0i = yi, g ij = yi yj _ 7 ij_ 

The first equation carries great significance 

.9°° = 1. (W) 

This is the main structural relationship in GTT, analo- 
gous to the Minkowski metric, which is the main struc- 
tural relationship in special relativity. 

D. General Relativity 



If there is the four-dimensional metric g a $ in arbitrary 
four coordinates x a , a — 0..3, the variable r must be 
determined for reduction to global time, in order for the 
main structure relation (|14|) to hold true. We must trans- 
fer the metrics component g 00 by rule of tensor transfor- 
mation: 



-oo _ n <±(i^_^_ = i 



9 



dx a dxP 



(15) 



This differential equation turns out to be Hamilton- 
Jacoby differential equation for free-falling bodies (lab- 
oratories), the common time for which is r, which is the 
global time. 

Thus the equivalence principle is realized, but in con- 
trast to GR, the time of the inertial system exists not 
only for a local laboratory, but for a great many labora- 
tories in all of space. 

For example, Kerr's metric 2] in global time has a 
radial and an angular component of the absolute velocity 
field: 



yv 
where 



2aMr 



a- 



V 



v / 2Mr{r 2 +a 2 ) 



(16) 



p 2 = r 2 + a 2 cos 2 #; w= (r 2 + a?)p 2 + 2 Mr a 2 sin 2 #, 
The space metrics 
{P 2 ?. 



■w 



Til 



722 = P ; 733 = -j sin ■& (17) 



has singularity only at p 2 = 0. 



E. The energy-momentum tensor of the space 



GTT does not mathematically coincide with GR only 
in one equation: since the main structure relation i|14|) 
g m = 1 not permit to vary this component, the tenth 



Einstein's equation, determined by this component vari- 
ation in GTT is absent. As a result, the difference 



SS 

Tip 



87rfc 



Go 



T n 



p: 



(18) 



is nonzero. In tensor terms we will denote this difference 
as the difference tensor: 



/~lOL rrtCX 



and as consequence of (I18f) 



9° - n- 
y o — Pi 



% = PV\ 



(19) 



(20) 



Since Gp and Tp are subject of Hilbert's identities, the 
difference tensor 9p is also subject to them: 



V Q #2 = 0, 



(21) 



thus (|20|l has the form of the energy-momenta tensor of 
dust matter. But if we want to model GTT in GR by 
means of dust, as a result of a non fixed sign of energy 
density, the possibility of a negative density of dust in 
GR must also be considered. 



III. SOLUTIONS 



The most essential difference between GTT and GR is 
the nonzero Hamiltonian. The dynamic equations con- 
serve the Hamiltonian density, and due to its non fixed 
sign, partial solutions with all-around density of zero are 
possible. These are the GR - solutions, which comprise 
a subset of GTT solutions. 

We demonstrate a small set of GTT-solutions, which 
illustrate the solving methods as well as the similarities 
and contrasts with GR. 



A. The Spherical Universe dynamics 



The simplest model is a three-dimensional sphere with 
time-depending radius: 

all 2 =r 2 (t)ds 2 3 , 

where ds| - is the metric of the three-dimensional sphere 
with a radius of one. 

For three-dimensional sphere with radius r, the scalar 
curvature 



R 



V^ 



The kinetic energy is proportional to 



T=-3 - r A = -'irr z 



and Hamiltonian is negative: 



H = -3r(r 2 + l). 



(22) 



The Hamiltonian conservation leads to a differential 
equation of the first order: 

-H = 3r(f 2 + l) = 3r max , 

which is the Friedman's equation, that have a cicloida 
solution. In contrast to the classical formulation of Fried- 
man's problem, this solutions is a vacuum one, without 
matter, and r max is the integration constant, which not 
depended on some matter density. 



B. The field of spherical mass 



The inertial system is dynamical, but in global time 
there exist solutions, that are static from the point of 
view of some noninertial system. 

In a spherically symmetric case, the space metric can 
be transformed to 

dl 2 = dr 2 + R 2 (r) {d§ 2 + sin 2 <d dip 2 ) , 

and the field of absolute velocities is radial: V r — V(r). 
Only the radial link-equation is nontrivial: 



Vi< 



R" = 0, 



from which R = r, and the space turns out to the flat. 

In dynamical equations q\, q\ = gf are non trivial, 
but if the first equations is executed, the second one is 
completed automatically as a result of Hilbert identities. 



q{ 



V(2rV' + V) (rV 2 )' 



(23) 



In vacuum q\ = 0, from which 

rV 2 = const = 2k M > 0, 

where k is the gravitational constant, and M is the con- 
stant of integration, which can be treated as the mass of 
a central body. This constant must be positive, whereas 
in GR the positive sign of mass is a problem. 
The field of radial velocities 



V r = V = 



2kM 



r 



leads to the four-dimensional metric 

-, J t 2kM\ ,, ..„ _ i'lh-M 



ds l 



I — - I c 2 dt 2 + 2\l — — dt dr 
r c z I V r 



In 1921 this metric was obtained by Painleve J3j] by 
transformation of the time variable in Schwrzschild 2] 
solution of GR. Painleve's attention was attracted by the 
simplicity of the space section t — const, which turned 
out to be a flat Euclidean space. 

In the reverse metric of this space the component g 00 
equals one. 



The Vortex field 



The task of space vortexes has no analog in GR and is 
the proper task of GTT. 

The metric is stationary, axially-symmctric, and can 
be transformed into 



<W 



3 «(r,«) ( dr 2 + r 2 M 2j + r 2 gin 2 ^ d(f> 2 



(25) 



The absolute velocities field is also dependent on r 
and -d, and is the vortex field V v = f2(r, z). The space- 
deformation tensor 



mi = ^n, 



l4 = — e- w n, r sin 2 i?; 



M2 = 2^"5 ^3=2 e W ^^ sin2 ^' 
determines the momenta 

tt\ = — Q, r sin 3 $; irf — — e w Q, r sin?9; 



n 2 = — f2„jsin 3 $; 7r| = — e w Cl,# sin i?. 
The kinetic energy 

T = 32^fc / fa + ^ n ^) r * Sin3 ^ dr M dlf (26) 

is determined solely by the vortex field tt and is indepen- 
dent of the metric function w. 

The unique nontrivial link for V v in the absence of 
current yields the equation for V v : 

4 1 

n, rr +- n, r +— (n, M +3 ctgtf fi li} ) = o. (27) 

Note, that this second order linear differential equation 
is independent on the metric function w(r, $). 
The proper currents 

b\=-bl = \e- w sin 2 i?(r 2 ^-fi4) ; 



dr 2 -r 2 (dd 2 + sin 2 d dip 2 ). 



(24) 



b\ = r 2 b\ = - e- w r 2 sin 2 <& fi, r ft,,, ; 



bl 



—w 

-— e sm 
4 



in 2 t? (r 2 O, 2 +0,^ ) 



together with Ricci tensor, which is determined by metric 



i?n 



2r : 



(r 2 w, rr +«J,tfi9 +ctg?J io„j ) 



Under the aforementioned conditions, the kinetic and 
full energies are positive. 

All conditions for application of this theorem to the 
given task are completed. 

For determination of the kinetic energy, it is necessary 
to know the field of absolute velocities in a given region. 
This information may be obtained from visible stars. The 
virial space theorem allows calculation of the full energy. 



R 12 = — (w,4 +ctgtfrw, r 
2 r 



E. The weak superposition principle 



-R22 = - (ctgtf w,$ —w,&0 -2 r w, r ) , 

yields equations for metric, from which one can determine 
the derivatives of function w: 

w, r = ~ {n,l - r 2 il, 2 r -2 ctgtf r Q, r Q,^ ) sin 4 ■&; 



w,# = — (ctgt? (r 2 ft 2 ~n,l ) - 2r n >r fi, rf ) sin 4 0. 

(28) 
Upon completing these relationships along with (|27|) for 
fi all equations of dynamics and links are satisfied. 

The energy density now is expressed solely trough 
derivatives of fl: 



*V7 : 



„2 „2 



87rfc 



(r 2 ft 2 +n,l ) sin 3 0, 



(29) 



and the kinetic energy is exactly four times smaller. This 
is the result of the space virial theorem. 

The full energy in a given region B without external 
sources 



E B =2ir / e^drdd 

J B 



(30) 



is positive and reaches a minima in the equation 127|) 
solutions. 



D. The space virial theorem 



Denoting 7r| = it, the sum of equations J7J, in absence 
of external sources (for proper gravitation) , gives 



The main part of the vortex task is to solve the linear 
differential equation J2ZJ. Afterwards, equations (|2"8f de- 
termine the metric function w(r,'d). 

Although the overall task is nonlinear, the first (main) 
part - determination of the vortex field il(r, 1?) - is linear 
and subject to the superposition principle. 

Thus, any field Q can be represented as the superpo- 
sition of some basic solutions. However, equations l|28|l 
for finding field w(r, #) contains the square of the field il 
derivatives. The solution as a whole is not a superposi- 
tion of partial solutions. 



F. Multipole solutions 



The differential equation l|27|) is homogeneous along 
radius r, thus its common solutions can be found in the 
form of a power series 



n(r,d)=f^(A i r* + -?L\Pi(co8#). (33) 
1=0 ^ r ' 

The angular part is subject to the differential equation 
(where x = cos$): 

(x 2 - 1)P/' +4xP{ - I (I + 3)Pj = 0. (34) 

The solutions with whole I are the Hegenbauer's poly- 
nomials with a = 3/2. They are the base of spherical 
functions in a five-dimensional space. Particularly, at 
I = —3 (as at I = 0) the solution of equation l|34|) is a 
constant - there is a monopole solution 



7T + d s (V s ir) 



-3T~-R^f- 



-3T+ U, 



(31) 



where T and U are the densities of the kinetic and the 
potential energy, respectively. The space virial theorem 
can be applied to the almost stationery fields in space, on 
the boundaries of which there is no current flow, V n — 
0. Averaging 1)31(1 over time, we obtain the relationship 
between the average potential, kinetic, and full energies: 



U = 3T; E = T + U = 4T. 



(32) 



flo(r,0) 



(35) 



This solution determines the product function of poly- 
nomials 



1 



f;£±M±2fl W ^. (36) 



(l-2sa; + ,5 2 ) 3 / 2 j^ 2 

Thus defined, Pi(l) = 1, as for Legendre's polynomials. 



Although these polynomials are well known, we present 
the first four 

P = l; P l= x; P 2 = ±(5x 2 -1); 



P 3 = ]x{7x 2 -3):, P 4 = -(2lx i -Ux 2 + l). 
4 8 

They are orthogonal with weight (1 — x 2 ), and 



i P^) (1 _ x 2 )dT = ______ 



At X = 0, the product function l|36|> is 



(37) 



1 OO 



t (2m+l)! 
(l + s 2)3/2 _^ "> 2 2m (m!) 2 

m=0 V ; 



f2i«#, 



which determines the values of even polynomials at a; = 
(the odd polynomials are equal to zero): 



P 2m (0) - (-1)' 



(2m)! 



(m!) 2 (m +l)2 2r 



(38) 



For each separate multipole solution O; = ar l Pi (cos ■&) 
exists a corresponding multipole solution for wf. 
wi(r,$) = 

2 2(1+1) - n 4 ^ /o 7 „+„.„q D. D. . D. 2 | ;2 D 2^ 



-^ctg^pp^-pi+^p, 2 



(39) 



4(1 + 1) 

and an energy density 

£% /7 = « 2 r 2( ' +1) sin 3 ^(P4 +l 2 If). (40) 



However, if the vortex field fi is the superposition of 
multipoles, interference arises and the function w is not 
the superposition of corresponding monopoles. 



G. The solution with ring singularity 



The task of finding the vortex field in the mathemati- 
cal part coincides with the task of the theory of potential 
in five-dimensional space. We can immediately say that 
a sourceless vortex field that is regular and finite every- 
where does not exist. 

A natural source for a vortex field is a circular cur- 
rent - bodies that are rotating around a common axis 
similar to the rings of Saturn. An analogous task in five- 
dimensional electrostatics is the field of a charged thin 
ring (thread) with radius R. The task is axis-symmetric, 



and the vortex field may be represented by the super- 
position of multipoles. Multipole coefficients can be 
found by expansion of the potential along the axis (at 
i5» = 0, P = 1 for all l): 



ft(z) = 



where 



{R 2 + z 2 fl 2 



_J FEm=0^™ (l) z<R 



z^oA^fr z>r ' 



A m = (-1)' 



(2m + 1)! 

2 2m (m!) 2 ' 



Since on the axis z = r, cost? = 1, the vortex field is 
the expansion for even multipoles: 



n=_(-iy 



m=0 



(2m +1)! fr\2 
2 2 ™(m!) 2 



("fl) P2m (COS ■&) 



at r < R and analogous to outside region. The ring 
source is in the "plane" of symmetry at cos •& = 0, and 
only the even polynomials effect the expansion. Substi- 
tuting in values from l|38|l . at r < R we obtain 



Q — (2m!)(2m+l)! (r 



J2M__V"___ 



(m + l)(m!) 4 2 4m \R 



2m 



The field and the radius increase concurrently. 
Similarly, at r > R 



n(r) = 



Q r (2m!)(2m + l)! (R 



( r ) = _ y ^" l -> 

r 3 /_ ( m _|_ I 



2)» 



(m + l)(m!) 4 2 4m \r 
the field decreases as radius increases. 

H. Sources 



In cosmology, dust-like matter presents a special inter- 
est. The tensor energy-momenta of this matter is 

where u a - 4- vector of velocity. 

All components of the vector contain the normalizing 
factor 



A 



1 



Jl-^r{i l ~V l )(x0 -Vi) 
Contravariant components of this vector are 



c 



Covariant components 
u = A (1 + ^(£< - V 1 ) V j ); Ul = -A ^(x l - V 1 ). 



Thus 

U Uq + U l Ui = 1. 

The vector source in link equations 



J - T° 



pU Ui 



-pc- 



c 2 -7fej(x fe -V k )(& -Vi) 

(41) 
and tensor source in dynamic equations 

r-r V i T °= P P-V^Af-v") m 

i 3 J P c 2 - lkj (x k -V k )(x3 -Vi) ( ' 

are determined by absolute velocity x 1 — V 1 of a moving 
particle. 

Particles at rest relative to space (coherent) do not con- 
tribute to sources. For a particle to function as a source, 
it must not be coherent, i.e. have a nonzero absolute 
velocity. 

The dynamics equations of dust-like matter are con- 
cerned with free motion of one particle and mass conser- 
vation along the particle trajectory. The particle motion 
in a given field of velocities V 1 with metric j^ is deter- 
mined by the relativistic Hamilton- Jacoby equation: 



ds T , ds 

h V : 

dt dx 1 



.2 „ij ds ds _ x 



c 7 



(43) 



dx 1 dx^ 
or corresponding Hamilton equations with a Hamiltonian 



H 



where 



-Y J (x,t)p iPj + - (l - (s- V l (x,t) Pl f) , (44) 



ds 



ds 



dt ' dx 1 



In the Hamilton equations 



- = -—=s-V(x,t) Pi ; 



dx 1 



dH 

dpi 



- r 2 -V*-? 



c z Y 3 P 1 +V l (e-V t (x,t) Pl ); (45) 



de _ dH 

aW ~ In'' 



dpi 
dr 



dH 

dxi 



parameter r is the proper time of a moving body. These 
equations conserve the zero value of the Hamiltonian (en- 
ergy). 

Here, will present only two important solutions with- 
out details: 

1. Coherent particles (pi — 0; e = 1; x % = V 1 ) at rest 
relative to space. This solutions is a mathematical 
expression of the first law of Newton: a particle at 
rest relative to space maintains its state of rest (in 
common sense, the concept of constant motion in 
a curved space is absent). 



2. Particles rotating at ■# = ir/2 with absolute (rela- 
tive to space) angular velocity 

Uabs =<p-il = r — \# =0 . 

Namely these particles are the source of the vortex 
field in the given task. 



I. From GR view point 



The nonzero components of Einstein's four- 
dimensional tensor for multipolc solutions described 
above are 

In GR, such space-time is determined by dust matter 
with negative density. 

For example, at I = —4 (the dipole vortex): 

„ a cos $ a 2 , o 

= — ; w= -r-^r(25cos 2 tf-l) sin 2 tf. 



12 r 6 



e = -a 2 e~ w sin z tf 



1 + 15 cos 2 •& 



J. The Energy 



To get an idea about cosmic energies, we examine the 
following task. A globe with radius R is in constant ro- 
tation with angular velocity of f2 coherently. This means 
that the globe velocity on the surface coincides with the 
velocities of space, i.e. the field of angular velocities out- 
side the globe are determined by a monopole solution 



R 3 
«(r)=fi^-. 



(46) 



The energy density outside the globe (inside the globe, 
the field is homogeneous and the energy density is zero): 



9 n 2 R 6 sin 2 i 



e = 



and the full energy of space is: 



E 



c 4 


9fl 


2 R 6 2n f 
Jo 


sin 3 


ddd 


/■•■DC 

Ir 


r 2 dr 


16irk 


j.6 






r 3 n 2 c 2 _ 


= M 


c\ 







2 k 



(47) 



where M is the equivalent mass (not the mass of the 
globe) 



3n2 



M 



r*h 

2k 



(48) 



For example, we examine a globe with diameter 20 
. (R = 0.1m), that completes one rotation per second 
(fi = 2-kc- 1 ). We obtain M = 300 000 000 kg. To force 
the space outside the globe to rotate coherently with the 
globe requires as much energy as is released upon anni- 
hilation of 300 000 tons of matter. Hence, laboratory 
experiments with space vortexes are not realistic. 

This example also explains why our space is Euclidean 
with high accuracy: in the energy expression, there is a 
huge factor c 4 /(16 7rfc) in front of the space curvature. 
This means that the smallest deviation from Euclidean 
space require tremendous energy. 

Our space is (almost) Euclidean not due to the beauty 
and elegance of Euclidean geometry, but because this 
space has minimum energy. 



IV. CONCLUSION 



The main philosophical difference of GTT from GR 
is in its rejection of the principle of general covariancy. 
This difference is not in its mathematical treatment 
(upon coordinate transformation all equations must be 
transformed correctly), but in its physical vulgarization, 
i.e the confirmation of the principal physical equality of 
all nonsingular coordinate systems, and as a result - the 
confirmation of principal nonpossibility of the introduc- 
tion of global time. GTT revives the global time, which 
simplifies and enriches the theory. 

The main physical difference of GTT from GT is in 
nonzero energy density. In contrast to GR, in GTT 

• the quantum theory of gravitation is built on the 
basis of the Schroedinger equation, as for other 
fields; 

• naturally, as for other fields, the Coshi task is for- 
mulated; 



• naturally, sequential approximation method is con- 
structed. 

If only a subset of solutions with zero energy density 
is chosen in GTT 



H = 0, 



(49) 



where H is the common density of the Hamiltonian of 
space and enclosed matter, we obtain GR, at which Ij49(l 
is Einstein's tenth equation. 

Therefore, one of the ways to General Relativity is as 
follows: 

to accept the global time theory, and then re- 
quest a zero energy density from some as- 
sumptions. 

Are there some logical, or better yet, experimental 
foundations for H = 0? 

In this link, it is interesting to compare once more the 
obtained series of multipole vortex solutions which have 
a (huge!) positive energy in GTT with Kerr's solution 
and a series of solutions by Tomimatsu and Sato |4J in 
GR, which have a zero energy density. In Kerr's solution 
((TcJj) . the vortex field at infinity decreases as 1/r 3 , same as 
in the monopole solution of GTT, which behaves in this 
manner everywhere. However, in Kerr's solution, there is 
a radial component of absolute velocity which adds a neg- 
ative energy. The virial theorem, which leads to positive 
energy density, is no longer applicable. Very complex so- 
lution with zero energy density are obtained as a result of 
a rather difficult combination of two components of abso- 
lute velocity and consideration of corresponding changes 
of metric components. These are the GR solutions. In 
contrast, multipole solutions of GTT are obtained from 
a linear differential equation. 

Author thanks Ksenia P. Brazhnik for translation. 
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